Rapid transport of plasmid DNA into the nucleolus via actin depolymerization using the HVJ envelope vector.
Although nuclear transport of therapeutic genes is an essential requirement of human gene therapy, factors required for nuclear entry of DNA remain to be elucidated. Non-viral vector systems have led to numerous improvements in the efficiency of delivery of exogenous DNA into cells. However, nuclear transport of plasmid is difficult to achieve. We examined nuclear translocation efficiency of Cy3-labeled plasmid DNA (Cy3-pDNA) delivered by the hemagglutinating virus of Japan envelope (HVJ-E) vector, Lipofectamine or microinjection. We also examined the effect of actin depolymerization on nuclear transport of Cy3-pDNA. Cy3-pDNA reached the nucleus, particularly in the nucleolus, in 30 min after fusion-mediated delivery using the HVJ-E vector, while the DNA was retained in the cytoplasm during the observed period after the delivery by cationic liposomes. HVJ-E treatment transiently depolymerized actin filaments, and acceleration of nucleolar entry of microinjected DNA was achieved when treated with either empty HVJ-E or cytochalasin D, an inhibitor of actin depolymerization, prior to microinjection. These results suggest that plasmid DNA can be transported rapidly from the cytoplasm to the nucleolus when actin filaments are depolymerized. Thus, the HVJ-E vector can accelerate the transport of DNA to the nucleolus by actin depolymerization.